This paper analyses the determinants of preferences for redistribution in a pool of 33 European countries over the period [2002][2003][2004][2005][2006][2007][2008][2009][2010]. We find that income inequality affects positively the individual demand for redistribution and that the actual level of redistribution implemented in the country decreases the support for more redistribution. Furthermore, a fixed effect model applied to pseudo panels constructed over that period confirms that increases in income inequality over time raise the demand for redistribution. This result is predicted by standard political economy models but has found little empirical support. We show that at least in Europe growing income inequality leads to more individual support for redistribution.
Introduction
A common topic of interest for economists and other social scientists is the formation of preferences over how much income redistribution must be implemented, if any. As pointed by Alesina and Giuliano (2011) , this is the most important dividing line between left and right political views concerning economic issues. Through the political voting, these preferences can play a significant role on the final level of redistribution accomplished by the government. Early models of voting (Meltzer and Richard, 1981) show that the median voter is decisive to push for redistribution when the median income is placed left to the mean of the income, i.e. when the income is unequally distributed.
Although this model is insightful, there are missing mechanisms that if accounted for, it will produce different results. For example, individuals belonging to the lower part of the income distribution may have the expectation of upward mobility, so that they will prefer less redistribution (Piketty, 1995; Benabou and Ok, 2001 ). Alesina and Angeletos (2005) show that societies where individual effort is believed to be the main source of income formation will prefer less taxes and redistribution. The contrary holds for societies believing that luck is important to create income, so that they will prefer more redistribution. Furthermore, Karabarbounis (2011) finds empirical support for the 'one dollar, one vote' equilibrium, meaning that richer groups of individuals are able to put forward their agenda on less taxes and redistribution through their economic and political influence.
There are a number of studies analysing the determinants of preferences for redistribution, mainly exploiting the cross-country variation 1 . Although all those works are important in the literature of preferences for redistribution, they do not address directly the determinants of changes in these preferences. One of the reasons of this lack is the scarcity of adequate data for this purpose, i.e. panel data surveys that include questions on social preferences.
The aim of this paper is to study the determinants of preferences for redistribution in Europe taking into account variation over time and country. Within this framework we pay particular attention to the effects of income inequality on these preferences. In this way, we attempt to say whether growing income inequality, as is widely observed, has an effect on the formation of social preferences. It is important to mention that we do not deal with the realization of these preferences, meaning that we do not analyse the extent to which preferences for redistribution of the individuals of a country correspond to or impact on the actual degree of redistribution observed in that country. For such analysis one would need to use a longer period of observations in order to account for political and economic cycles (as in for example Georgiadis and Manning, 2012 for the UK). This paper differs from the existing empirical literature in several respects. We use a harmonized dataset composed of the five waves of the European Social Survey (ESS) carried out between 2002 and 2010, which comprises a total of 33 countries and almost 220,000 individuals. We first explore the determinants of the preferences for redistribution with a pooled sample trying to account for all possible country and time effects that can bias the results and using the controls frequently employed in the empirical literature. We then construct synthetic panels based on birth year cohorts, sex and country in order to use pseudo-panel techniques (Deaton, 1985) and study the changes in inequality and preferences more fully. For this purpose we use fixed effects estimators. This strategy allows us to overcome the data limitations and assess the role of changing inequality in the formation of preferences. Furthermore, we consider that individuals are not only influenced by the level of income inequality -as measured by the Gini coefficient of net income -but also by the degree of redistribution which is already taking place, which is different from previous studies.
Our results with pooled data indicate that income inequality positively affects the individual demand for redistribution under different specifications, even in a demanding structural estimation that considers country, time and country-time specific effects. The level of actual redistribution operates in the opposite direction, which helps us to explain why some welfarist oriented countries like Denmark, Norway and Sweden exhibit a lower preference for redistribution. This means that individuals living in economies with very substantial redistribution already do not want more redistribution. The pseudo-panel estimations confirm the direction and significance of most of the variables, and -importantly -that variations in income inequality affect those in preferences for redistribution. These findings are robust to different measures of income inequality and specifications with different sizes and numbers of synthetic panels. Our results provide evidence that preferences for redistribution are not immobile and that their evolution is influenced by changing income inequality.
These findings must be interpreted as short-time responses given the limited length of time our data cover.
The paper is organized as follows. In the next section we present a brief summary of the literature. The third section presents the data. The fourth section presents our modelling and results from estimation with the pooled data. Section 5 presents the pseudo panel estimates and section 6 concludes.
Studying preferences for redistribution
The implication of the works of Meltzer and Richard (1981, 1983 ) that the redistribution size is positively caused by the level of income inequality has led to the emergence of an important body of empirical papers trying to test its validity. This literature can be roughly subdivided into two branches: one uses measures of income inequality and redistribution (most often the gini coefficient and the ratio of median to mean income) at the country or state level; and the other uses individual preferences for redistribution. Under the first group, the effect of inequality on redistribution has mainly not received empirical support. Examples are Rodriguez (1999) , Persson and Tabellini (1994), Perotti (1996) , Moene and Wallerstein (2001, 2003) , Lind (2005) and Shelton (2007) . Exceptions are Milanovic ( , 2010 and Karabarbounis (2011) . The papers of the second branch study the determinants of the individual preferences for redistribution and few of them asses the effect of income inequality on these preferences. Examples of the last ones are Pittau et al (2012) , Kerr (2011 ), Tóth and Keller (2011 ), Yamamura (2012 and Jaeger (2012) . The results about the effect of inequality on the preferences for redistribution are mixed, although a majority of them find a positive effect. The analysis is mainly based on cross-country differences so that the problems of unobserved effects and reverse causality make us to be cautious when interpreting the results. However, Kerr (2011) use a IV model to detect a positive effect of inequality on the demand for redistributions across American states. Furthermore, Jaeger (2012) uses a pseudo-panel approach, but his synthetic observations are based on identifiers that are nor immobile over time neither observable for all individuals (education, age and an index of social class positions based on occupations), which is needed to build proper pseudo panels (Verbeek, 2008) . Table 1 lists, although no comprehensively, recent papers on the determinants of preferences for redistribution. neither agrees nor disagree (3); disagree (2) and strongly disagree (1). Therefore, the higher this number, the more in favour for redistribution. We use Gini coefficients from the Standardized World
Income Inequality Database (SWIID) as our measure of income inequality (see Solt, 2009) , because this -although not without its problems -provides the broadest coverage across countries and over time, allowing us to attain the largest number of observation points (whereas data on income inequality from Eurostat covers fewer countries and years), and SWIID also provides Gini coefficients computed with incomes both before and after taxes and transfers. (Pittau et al, 2012, also use data from SWIID to analyse preferences for redistribution, although they do not use their variation The data shows a great deal of variability across countries and over time in redistributive preferences. For example, the mean score for the variable measuring preferences for redistribution (from 1 to 5) in each country over the full period is 3.90. The countries with the highest and lowest scores are Greece with 4.35 and Denmark with 3.04. Confirming some regional differences, the Mediterranean countries are placed well above the Nordic countries (see Figure 1 ). The relation between preferences for redistribution and income inequality is positive when we pay attention to cross-country differences, which is reported in the left-hand panel of Figure 2 . At first glance, it is surprising that traditional pro-welfare states like the Nordic countries have low levels of inequality and lower preferences for redistribution at the same time. However, it is possible that individuals who in general are in favour of redistribution are less willing to favour more redistribution if the scale of redistribution already taking place is high enough. An indication of this can be observed in Figure 2 's right-hand panel. The ratio of the Gini computed with pre-tax income to the Gini computed with net income may be interpreted as a rough measure of the degree of redistribution implemented. The closer this ratio is to unity, the lower the degree of redistribution. The figure suggests some tendency for preferences for redistribution to be lower where this ratio is higher. Considering only the first and last years of data in each country, we observe an increase in the preference for redistribution over time in 16 countries and a decrease in 12 countries. The simple mean of this variation is 4.1% for the countries that experienced an increase, and -2.4% for the countries that experienced a reduction. preferences for redistribution and Gini for all the country-year points with available data. The relation between the changes in preferences and Gini over time is also positive as in the case of cross country variation, but it is weaker (though dropping one outlier improves the correlation to 0.25). However, in the next sections we will implement a more robust analysis with the inclusion of controls that allow us to investigate the changes of preferences across countries and over time. 
Modelling preferences for redistribution
Our interest is to analyse the determinants of preferences for redistribution, and in particular the effects of income inequality. For this purpose, we take into account individual and country characteristics. We are aware that the structure of the data (from pooling of ESS rounds) prevents us from interpreting such results as causal effects, but it is still worth exploring the strength of the effects of inequality after including a variety of controls. In particular, we impose a structural estimation that considers country, time and country-time specific effects, which will absorb part of the cross-country and within-country variation but will help to mitigate the effects of spurious trends and contemporaneous error correlations.
The baseline model
The dependent variable is constructed from the question "To what extent you agree or disagree with the statement: the government should take measures to reduce differences in income levels". We inverse the scale as follows: strongly agree (5), agree (4), neither agrees nor disagrees (3), disagree (2) to and strongly disagree (1). For simplicity we will perform OLS estimations 3 to the following specification:
(1)
The subscripts i, c and t stand for individual, country and time, respectively. The dependent variable measures the preference for redistribution stated by each individual in the sample. The model includes and to control for country and year fixed effects, which accounts for other country characteristics and general trends over time. The inclusion of these variables is standard in the measure of preferences for redistribution with pooled datasets (Kerr, 2011; Luttmer and Singhal, 2011; Alesina and Giuliano, 2011; Alesina and La Ferrara, 2005) . . We also include a variable indicating that the country is a former communist country in order to control for possible lasting effects of communism on preferences for redistribution as suggested by Alesina and Fuchs-Schundeln (2007) . Table 2 contains the descriptive statistics. 
Main results
The results of the regression indicated in equation 1 are in table 3. The first column only considers the variables at country level. Over the next columns, we first add socio-demographic controls at individual levels, then we control for political attitudes. In the last column we add the variable Gini market which is the Gini coefficient measured with incomes before taxes and transfers.
This variable will help us to assess the effect of actual redistribution in the country on individual preferences for redistribution. All these specifications include country and year fixed effects and the interactions between countries and years.
It is remarkable that the coefficient of income inequality (Gini) is positive and significant over all specifications. This means that individuals demand more redistribution when income inequality is larger in a given country. This is truth even after the inclusion of political preferences in the regressions, which may absorb a large part of the variability in the dependent variable. We The inclusion of Gini market allows us to measure the effects of actual redistribution in the country on the individual demand. A variable equal to Gini market -Gini roughly indicates how much of the initial income inequality is being reduced by the taxes and transfers. An increase in Gini market, holding Gini and the rest of variables constant, means that redistribution is increasing as the distance between the two Ginis increases. Therefore, given the negative direction of the coefficient
Gini market, we observe that more actual redistribution is associated with less support for redistribution. Similarly, a decrease in the coefficient on Gini implies that the redistribution with respect to the initial distribution of pre-tax incomes is larger and hence the demand for redistribution is lower. This result means that in general, individuals may be in favour of redistribution when the income inequality is high, but this preference loses strength if the size of the redistribution taking place in the country is already high. This can explain why some traditional welfare oriented countries, like Denmark, Norway and Sweden may have a lower preference for redistribution as we noted before. Pittau et al (2012) use a proxy to control for the welfare state consisting of the ratio of social transfers over GDP, which is found to be negatively associated with the individual demand for redistribution. This variable can capture some cross-country differences of the generosity of the welfare system, but this is imperfect because taxes are not considered. One would expect that older cohorts would be more in favour of redistribution in communist countries as evidence of the effects of indoctrination (Alesina and Fuchs-Schundeln, 2007 ); but we find that within each group of countries (former communist or not), older cohorts are more in favour for redistribution with respect to younger cohorts at similar rates. Furthermore, Corneo and Grüner (2002) find that individuals from former socialist countries are more in favour of redistribution, but those results come from the International Social Survey Programme (ISSP) taken in 1992. So, it is possible the effects of living in a former socialist country on the demand for redistribution have weakened over time. As expected, we find that the self-position in the political scale (from 0=left to 10=right) is significant and negative, i.e. leftists are more in favour of redistribution than individuals in the right, which is also found in , Alesina and Giuliano (2011) and Pittau et al. (2012) .
However, it is interesting to note that within each political scale there is variation and that an important part of people in the far right support redistribution. In figure 4 , the demand for redistribution declines when one moves from left to right up to the scale 7, and then there is raise in the demand for redistribution along the far right groups. Another feature revealed by the figure is an Education affects negatively and significantly the support for redistribution even we use a proxy for family income. Only individuals with at least lower secondary education (isced 2) seem to support redistribution. For the next levels of education, it is clear that individuals demand less redistribution. We also introduce interactions between the political scale and education level (last column of table 4) and detect that having more education makes left-wing individuals more favourable to redistribution. The contrary holds for right-wing people. Consistent with other studies, we find that being woman, younger, single or belonging to a minority ethnic group in the country increases the demand for redistribution. Although older people are more in favour of redistribution, this effect grows at decreasing rate with the age. Healthier people are less in favour of redistribution, but we must bear in mind that the self-reported health is correlated with income and thus we cannot completely isolate the effects of health. The proxy for family income indicates that income matters on Religiosity, irrespective of any particular religion, has a positive effect on the demand for redistribution once we control for political ideology. This result may be indicating a relation between the altruism underlying in some religions and the preferences to distribute to the less advantaged (Pittau et al, 2012) . The final individual controls are the variables related to the labour market. As expected, being in a union, retired or unemployed increases the demand for redistribution as these conditions are closely related to the reception of social benefits.
Additional checks
It is important to know that our econometric results do not change if we use other estimators than OLS. For instance, if we use a probit model and a dependent variable that takes value 1 if the individual strongly agrees or agrees with redistribution and zero otherwise, we will obtain similar results about the directions and significance found with OLS. The inclusion of Russian Federation in our sample, with observations in 2006 and 2008 in the ESS, could be contested on the basis that this country has less democratic institutions. But recall that we control for country and time effects and that this inclusion adds variability to our sample. The results of the effects of inequality, actual redistribution and the individual controls do not change if we replicate our estimation of Table 3 in a sample without the observations from Russia. Only the direction of GDP per capita and the dummy for communist countries is reversed in the specification with full controls. Furthermore, the inclusion of year 2010 can represent an important noise in the building of social preferences due to the spread of effects of economic crisis in many European countries. But, our results do not change even if we remove the observations of that year from the sample. We notice that the variable measuring political views reduce the sample from 205,747 to 178,767 observations so that the results of the specifications including this variable can be influenced by the composition of the sample. We discard this after running all the specifications in a sample including only the observations where the political scale variable is not missing, and observe that the results do not change.
Preferences for redistribution over time
The analysis so far has shown a positive relationship between income inequality and preferences for redistribution, and a negative relationship between the extent of income redistribution already in place and those preferences. Such results must be interpreted as associations based on cross-country differences because they are based in pooled data of different respondents in each year. Even thought we have controlled for country and time effects and their interactions, we cannot fully assure that changes in income inequality or redistribution over time have the same effects over the preferences for redistribution. A panel data will help to study the effects of income inequality over time because we will be able to follow the same unit over time and study its reactions to changing inequality. The application of a fixed effects model will allow us to control for time-invariant observed and unobserved effects. This is an essential distinction with respect to the pooled model of previous section because the differences in the demand for redistribution may vary irrespective of the differences in income inequality across countries. In that case, the difference in the demand for redistribution will be more related to specific and persistent factors of the country that shape the social preferences of their citizens. For example, Karabarbounis (2011) cite legal origins, political institutions, persistent cultural characteristics, ethnic fragmentation, prospects of upward mobility, social beliefs about fairness, etc. Country differences in culture (Berigan and Irwin, 2011 ) and national identity (Shayo, 2009 ) are also part of those specific factors that can affect on the demand for redistribution. In a panel data structure with i=1,…N individuals followed across t=1,…,T periods, it is common to use the following specification:
The dependent variable measures the individual preference for redistribution in year t. The
Gini will be the same for individuals of the same country and year, and denotes individual and time specific socio-demographic variables. The term is the year-invariant individual unobserved effect; is a common unobservable year-specific effect and is the time-varying individual specific idiosyncratic error. It is well established in the empirical literature that if is not controlled for and instead is let to be part of the composite error, the estimators will be inconsistent. In particular, the Ginis and other explanatory variables can be correlated with the unobserved individual effects, so that the estimation without dealing with these effects will suffer from omitted-variables problem. A fixed effect estimator (FE) will take away the individual unobserved effects by subtracting the time means of each variable for every individual in the model. The interesting point is that this procedure will allow the unobserved effect to be arbitrarily correlated with the time-varying explanatory variables.
Unfortunately there is not a panel survey to study the preferences for redistribution in Europe, but we can construct a pseudo panel dataset (a practice initiated by Deaton, 1985) with the ESS. A pseudo panel dataset is conformed by groups -generally individuals grouped in birth cohorts-that can be followed over time. The characteristics of these groups are built averaging that of the individuals identified in each group. It is important that these groups can be identified by variables that do not change over time; year of birth, sex and regions are the usual identifiers. These groups are called synthetic or pseudo panels and will appear over time in different cross-sections of harmonized and comparable surveys. An important characteristic is that these cross-sections must be random samples of the population, which is fulfilled by the ESS. We use the following specification in our transformed dataset, where the sub-index g indicates a particular synthetic panel:
We create pseudo panels based in 10 birth year cohorts spaced every seven years 5 , sex and country over the five rounds of ESS, so that the maximum number of synthetic observations is 10x2x33x5=3,300. However, our total number of groups is 2,182 because some countries have only one observation in time or are not surveyed in all years, some cohorts have not observations in all years and the dependent variable or the Ginis are not available for all countries. In equation 3, the unobserved cohort effect is the average of the unobserved effects over time, but it is standard to assume that this is time-invariant. If cohort averages are based on a large number of individuals, this is a reasonable assumption and we can obtain consistent estimators with a FE model (Verbeek, 2008) .
Another condition to obtain consistent estimators is that the cohort averages show genuine time variation. It should be a balance between the number and size of the cohorts. More cohorts will refrain from small sample problems in the estimators, but fewer individuals in each cohort will rest quality to the cohort averages. For more about the asymptotic properties and conditions of pseudo panel estimators, see Verbeek (2008) , Verbeek and Vella (2005) , Collado (1997) and Moffit (1993) . (Karabarbounis, 2011) . The explanatory variables are the same we use in the pooled estimation, except those that do not vary over time (male and communist). Table 6 shows the results of different specifications and reports only the significant coefficients. The results reported in column 1 of table 6 confirm that an increase in the income inequality can raise the preferences for redistribution over time. The coefficient of the Gini measured with market incomes is positive and no significant, so that the effect of actual redistribution on the preferences is not significant. Having together the Ginis computed with net and market incomes in the same regression can confound the effects of income inequality on the demand for redistribution. If income inequality with net incomes is a simultaneous result of contemporaneous taxation applied to market incomes, then both Ginis can be correlated and produce multicollinearity in the regressors. A possible concern about our modelling is the existence of reverse causality, meaning that the level of income inequality in a society depends on the preferences for redistribution of its members.
This will be true if the government genuinely aligns its policies with the social preferences of the individuals and set up a taxation system that will cancel out any increase in pre-tax income inequality.
However, it is difficult that a change in the preferences leads to a change in the taxation system at least in the short-run. Recall that we are analysing biannual data between 2002 and 2008, so that the period is too short to expect a relation running from preferences to inequality. In any case, we have detected that pre-income inequality affects positively and significantly the demand for redistribution when this is used instead of net income inequality. As pointed by Karabarbounis (2011) , the use of pre-tax incomes instead of net incomes to construct the measure of inequality relaxes somewhat the reverse causation because net incomes vary automatically with the fiscal system, whilst pre-tax incomes vary only through the endogenous response of labour supply or the general equilibrium effects on factor prices. The same author uses lags of gross income inequality and their averages to mitigate the effects of redistribution on inequality through labour supply and general equilibrium effect. As reported in table 6, our results are robust with lags of pre-tax and net income inequality or averages of those lags.
Regarding other explanatory variables, the political scale is important to explain changes in preferences for redistribution. The groups in the right political spectrum have been growing between 2002 and 2010 in detriment of the centrists and leftists, so that any raise in the demand for redistribution due to increasing income inequality is counterweighted by the increase of importance of the right wings. An increase in tertiary education leads to a decrease in the support for redistribution, but a raise in post-secondary education increases such support. The effects of age and its square are negative but this is only significant for the latter. Furthermore, having a larger family income decreases the demand for redistribution. Finally, being retired or religious increases the preferences for redistribution. All these effects are in line with the results reported with the pooled OLS estimators of section 4.
Imposing a minimum size for the number of observations within the pseudo panels can crate some small sample problems. However, we observe that the coefficients and significance practically do not change if we impose no limits in the cohort size or if we use a minimum of 50 observations instead of 30 for the size of the cells. Although the within R 2 is slightly reduced in the first case and increased in the second case. Another concern for the consistency of the pseudo panel estimators is the number of synthetic individuals. We construct two alternatives datasets by changing the birth year ranges of the cohorts to be spaced every 10 or 5 years instead of 7. In the first case, there are 7 birth year cohorts producing a total of 1,557 synthetic observations with data. In the second case, there are 14 birth year cohorts and a total of 2,822 synthetic observations 6 . Our results do not change substantively under both alternatives when we analyze the effects of contemporaneous, one-year lagged, two-year lagged and year averaged income inequality (with pre-tax and net incomes). Only in the dataset with fewer birth cohorts, we find that the net income inequality lagged two years is not significant. Furthermore, in that dataset we detect that the within R 2 improves slightly (see the results of these regressions in the appendix). All of these results reassure us that inequality -measured either with pre-tax or post-tax incomes -positively affects the demand for redistribution.
Conclusions
In this paper we have shown that income inequality matters for preferences for redistribution, not only when analysing cross-country differences but also when focusing on changes over time. These results arise from fixed effects estimators applied to pseudo-panels for the period 2002-2010 in Europe. Our findings are robust to different measures of income inequality and specifications with different sizes and numbers of synthetic panels. We report that increases in pre-or post-tax income inequality over time raise the demand for redistribution, which is line with early political economy models (Meltzer and Richard, 1981 ) that have not found much empirical support. In other models, it is possible that the individual demands less redistribution if he has the expectation of upward mobility or if he believes that own effort -as opposed to luck -is the main influence on income. Therefore, at least in Europe and bearing in mind the short length of our dataset, we can observe that increasing income inequality leads to more individual support for redistribution.
